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1. Binh nghia

* Monomer = Mono + mer
one unit, part, segment

* Polymer=Poly + mer
many

e Oigomer=oligos + mer
few
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Su thay doi vé lugng

Cau truc phan ti (cach két hop)
Hinh dang va kich thuéc

Su sap xép (1ap thé)

Trong lvgng phan tu

P06 da phan tan

e“““ 5 "Oc,%
Qd
%
OO0


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Su thay do6i vé chat

Nhiét d6 chuyén thay tinh hda (Tg)
Do két tinh

Tinh chat co' ly

Ty trong

Do nhot

bo truong

Nhiét do tran (T,)
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Ceiling Temperature (T;)

P )
R+ + M R .
%,
Monomer Ceiling Temperature (°C) Structure
1,3-butadiene 585 CH,=CHCH=CH,
ethylene 610 CH,=CH,
isobutylene 175 CH,=CMe,
isoprene 466 CH,=C(Me)CH=CH,
methyl methacrylate 198 CH,=C(Me)CO,Me
a-methylstyrene 66 PhC(Me)=CH,
styrene 395 PhCH=CH,

tetrafluoroethylene 1100 CF,=CF,
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2. Phan loai

1. Hlru co va vo co, vat liéu lai

2. Hinh thai

3. Tw nhién va bién tinh, tong hop
4. Ung xtr nhiét
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Thermoplastic Elastomer
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Hinh thai
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Thermoplastics

Thermosets

A morphous
poly mer poly mer

Heating l

Semi-crystalline  Liquid crystalline
poly mer

4

Ther mosetting
poly mer

http://www.dc.engr.scu.edu/cmdoc/dg_doc/develop/material/classify/a1000001.htm
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In practice, polymers are semi-crystalline

Region of high
crystallinity
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Ultra Performance

PFA/MFA®
PVDF, PTFE
ECTFE
PPA, PPS
LCP

PARA, HPPA, HPP

PVDC
PEX & XLPE

Semi-Crystalline

https://www.healthcarepolymers.com/common/polymeradvantage
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TP.HO CHIMINH

POLYMER

* Nhua
* SO
* Liquid resin
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Molecular characteristics

* Chemistry
* Size
e Shape

e Structure
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Bonding

* Monomer lién két cong hda tri vdi nhau =
polyme

 Lién két th cap gilra cac polymer:
Van der Waals
Hydrogen bond
lonic bond
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Property

Fig 4.6. Dependence of properties on M.W.

Working
range

R e— 3.4
T Viscosity n o M

———
Mechanical

Level off:

MW>10° PE
MW = 20,000 - 50,000 polyamide

Nonmechanical

' Density, refractive index,

R
-

' spect:gscopic absorption

Molecular weight
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STRUCTURE
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Macromolecules

linear

branched

brushes

star-like

dendritic

cross-linked

hyperbranched
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Morphology and Thermal & Mechanical Properties

Thermoplastic Polymers Heat Set Polymers
Amorphous Semicrystalline Lightly X-linked Heavily X-linked
Polymer Polymer Elastomer Thermoset

Tl ave s e Porias

———

-
- - -
Feen A
v v v
Peen W

B -

| __./ v 3 s e /f O [ i |
“Q
PS Glass PE Trash Bag Rubber Shoe Sole Bakelite Billiard Balls
Tg =100C Tg =-90C; Tm = 130C Tg =-103C Tg=163C
T2s < Tg Tg<Tas<Tm Tg<Ta2s T25 < Tg
Glassy Flexible Elastic Rigid

Tg = Glass Transition Temperature, below which a polymer is rigid and brittle
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Poéng phan lap thé
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Phuong phap tong hop polyme
#

Ky thudt tong hop polyme
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Phwong phap tong hop polyme:

1. Trung hop day chuyén
2. Trung hop bac (trung ngung)
3. Bién tinh
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Quy trinh téng hop polyme

purge 1o recovery
“r recycle condenser

raw
materials

evaporator
sclution
heater

l DP:
reactor L .

extruder piending storage
silo silo
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PLASTIC POWDER
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Cac ky thuat trung hop
(Polymerization Techniques)

Cac cong doan:

* Nap nguyén liéu va hda chat can thiét
* Gia nhiét dén nhiét dé phan &ng
 Tién hanh téng hop

* Loai bo cac monomer chwa phan &*ng, dung
mOi...

e Lam ngudi san pham
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1.

Polymerization Techniques

Bulk polymerization
Solution polymerization
Suspension polymerization
Emulsion polymerization

Interfacial condensation polymerization

25
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1.Bulk polymerization
(Polyme hoa khor)

Homogeneous : polymer remains dissolved 1n

monomers.
Ex. PMMA

Heterogeneous : Precipitation polymerization
polymer is insoluble 1n 1ts monomers.
Ex. Polyacrylonitrile, PVC
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Monome
Chat khoi mao tan

Dung moi
(Chat on dinh vo co)
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Polyme hoda trong pha phan tan:
- Polyme héa huyén phu
- Polyme hoa nhii twong
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Suspending agent

(Hydrophobic) ¥

(Hydrophilic)

monomer
+ Water

Initiator

Monomer: styrene, MMA, VC, VA

oL
OH OH OH

= Polyvinyl-
alkohol

Chat on dinh: polymer wa nwéc (PVA, polyvinylpyrolidone, tinh

bot...), cdc mudi vé co (bot talc...)

Chat khoi mao tan trong monomer: azo, diazo, peroxide...
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Poly(vinyl chloride)

Vinyl chloride 100 parts

Water 180 parts

Poly(vinyl alcohol) (suspending agent) |0.04 parts

Trichloroethylene (transfer agent) 0.2 parts

Lauroyl peroxide (initiator) 0.2 parts
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Monomer droplet
stabilized by surfactant
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Figure 10.7 Structures in emulsion polymerization.

Ref: S.L. Rosen, John Wiley & Sons 7993
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Preparation of Poly(vinyl chloride)

Vinyl chloride 100 parts
Water 200 parts
Ammonium stearate (surfactant) 3 parts

Potassium persulfate (initiator) 0.5 parts
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Radicalinitiator

Radical initiator
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Radicalinitiator

Radical initiator

Heterogeneous
medium Nitrogen atmosphere

Polymer
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5. Interfacial Polycondensation

Interfacial Polycondensation of Nylon 6/11

HZN(CHZ%NHZ

cCl,

@) @)
Cl - CCH, ) —Cl

Monomerl : Hexamethlyene diamine H ZNL(CHZ% NH,

-

@) @)
Cl —C{CH, )C —cl

o H
Il

H o 0
Il I Il
H NACH L NH, + Cl — C{EH ,%C —Cl —IN{EH N — CHeH, (C+ Hel

Commercial scale — easier to stir the phases together

Advantage :

- Reaction — rapid at room temperature
(no need for high T., vacuum P.) 41
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Monodisperse Particles

hlsporn Particles

(=
microemulsion

emulsion

o

]
Dispersion _ _
(homogeneous—heterogeneous) Colloid Particles

MNucleation and Growth

Direct Conversion

miniemulsion

of Monomer Droplets

==
suspension
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